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b u t did not continue to college. As several m em bers of the family suffered from lung trouble caused by the heavy L ondon smogs of th at tim e C aroline C arw ardine decided in 1907 to em igrate w ith her children to a country w ith clear air: Saskatchew an in C anada. T h ey settled on a farm near M elfort. T h e move was not a success since the family knew nothing of farm ing. T w o sons died of lung disease and two others left the farm. T h e two daughters m arried farm ers. Jessie Florence, the younger of the two, m arried D onald D ouglas in June 1909. T h ey had four children: K enneth Jam es, who still operates the original hom estead now co n sid er ably enlarged; D onald G eorge who becam e a professor of Physics at the U niversity of M anitoba; A lexander Edgar, the subject of this m em oir; and Jessie M argaret who becam e the wife of Alan Stew art of Surrey, British C olum bia.
U nlike his father, Alex D ouglas's m o th er did not care m uch for life on the farm . As Alex D ouglas described i t 1 'She loved books, art, m usic and the theatre and longed for the activities of L ondon even though she knew her health could not allow her to retu rn . It was largely her influence w hich allowed me to go to university d u rin g the difficult years of the D ep ressio n .' G row ing up on a farm in W estern C anada in the 1930s is described by Alex D ouglas in the following te rm s :1 'I suppose that by m odern standards the hom e of early settlers was one of sub stan d ard living-a log farm house, no ru n n in g w ater, no electric pow er, heating by a w ood-b u rn in g stove. H ow ever it was not felt to be so by our family. Food and clothing were sim ple b u t plentiful. As usual w ith farm children we w orked hard on the farm h u t not excessively so. T h e hom e atm osphere was good, w ith stories, books and m agazines for the long w inter evenings. T h e land around was still largely b ushland w hich served as an unconfined playground for ch ild ren . ' 'T h e great catastrophe of my teen-age years was the econom ic depression w hich descended on the w orld from 1930 to 1938 and w hich struck w ith special severity in Saskatchewan. A lthough our hom e was n o rth of the area of com plete d roughts w hich occurred over the same period, partial d ro u g h t together w ith the drastic decline in the price of farm p roducts had a devastating effect. M y parents who by 25 years of hard labor had b u ilt a thriving farm found them selves w ith a greatly reduced income. T h e family of four children who were at an age w hen they should have been establishing their future by undertaking new ventures found them selves in a confined w orld w here there were no new enterprises and w here people were holding on desperately to w hatever they could salvage from their earlier years. T h ese years generated a conservative o u t look on life w hich in some respects has h aunted me for the rest of my life.' D u rin g these years D ouglas had p rim ary in stru ctio n (grades 1-8) in o n e-ro o m co u n try schools, first in C lap to n school 3 m iles from his hom e, later in T h ax ted school at a distance of \ \ m iles. T ra n sp o rta tio n was by horse w ith his older b ro th ers and later by bicycle or ski. W ith grade 9 he en tered high school at M elfo rt, a fo u r-ro o m school of fairly good quality. O f the four grades 9-12 he took one, grade 11, by correspondence 'in o rd er to save expenses'.
A t the com pletion of grade 12 he w on the general proficiency aw ard for the highest m ark of the class. Since his fam ily had difficulty in financing his attendance at university he took co rresp o n d en ce and su m m er courses to com plete his first year of university. H e w rites: 'It was at a six-week su m m er course in in tro d u cto ry physics given by P rofessor T . A lty th a t I becam e convinced th at I w ished to p u rsu e a career in ph y sics. ' D ouglas entered the U n iv ersity of Saskatchew an as a full-tim e stu d en t in the fall of 1936 and soon becam e recognized by his teachers as one of the top stu d en ts. H e enjoyed his years at the U n iv ersity of Saskatchew an. Since there w ere relatively few stu d en ts specializing in physics they had am ple contacts w ith th e ir teachers. H e took p art in the 'Physics C lu b ' and in the annual Physics Show and was able to d em o n strate some of his m any skills. H e graduated w ith high h onours in the sp rin g of 1939. As a result of his high standing he was aw arded a N ational R esearch C ouncil of C anada b ursary w hich enabled him to co n tin u e to the M a ste r's degree w hich at the tim e was the highest degree gran ted by the U niversity. As one of his professors at the tim e I felt very lucky th a t Alex D ouglas chose to do his research for the M a ste r's degree w ith me. H e was very successful, obtaining in sh o rt o rd er the first sp ectru m ever observed for th e B 2 m olecule (see below). H e was g ranted the M .A . degree in the sp ring of 1940. S ub seq u en tly he was accepted as a P h .D . stu d en t at the U n iv ersity of M innesota b u t spent only the w inter of 1940-41 there, doing m ainly course work. In the spring of 1941 he felt com pelled to retu rn to C anada in o rd er to do his share in the w ar effort. A lthough originally he intended to join the arm ed forces he was dissuaded from doing so by the faculty at the U n iv ersity of Saskatchew an. W e felt strongly th at a m an of D o u g las's ability could be m uch m ore useful to the w ar effort by taking p art in the research work connected w ith the war. He jo ined the N ational R esearch C ouncil (N .R .C .) in the fall of 1941. Before going to O ttaw a he spent the few su m m er m o n th s w ith m e on sp ectro scopic research. T h is sh o rt spell was very successful since d u rin g this tim e we w ere able to solve the riddle of the recently discovered unidentified interstellar ab sorption lines: they are due to C H + ions present in the interstellar m edium .
In O ttaw a, at N .R .C ., D ouglas was assigned to the A coustics L ab o ra tory w hich was directed by G. S. Field. H e soon becam e involved in a n ti su bm arine w ork w hich was the m ain activity of this laboratory. T w o specific problem s he w orked on were the adaptation of the A m ericandesigned 'Bearing D eviation In d ica to r' to the B ritish 'A sdic' echosounder that was cu rren tly in use on C andadian naval ships and the design and construction of an un d erw ater tran sp o n d er th at was tow ed by a ship to sim ulate a subm arine. T h is and o ther w ork necessitated trials at sea, an activity he did not enjoy too m uch since he was subject to seasickness. D ouglas spent five years in this laboratory. D u rin g the last year of this period, on 26 July 1945, D ouglas m arried Phyllis H elene W right, daug h ter of the late E lm er and H elena W rig h t of O ttaw a.
In the fall of 1946 D ouglas took leave from the N ational Research Council in o rder to work tow ard his P h .D . degree at Pennsylvania State U niversity u n d er D. H . Rank. He w orked very hard to com plete all the requirem ents for the P h .D . degree in the shortest possible tim e: it took him only 21 m onths. H e w rites about this period: '. . . m ost of my stay at the university was unrelen tin g study and laboratory w ork. N evertheless, thanks to Professor Rank, a m an of boundless energy and enthusiasm , it was an enjoyable tim e, particularly after my wife and baby dau g h ter joined me durin g the second half of m y stay . ' S hortly before his final P h .D . exam ination in June 1948 D ouglas received my letter in w hich I asked him w hether he w ould be w illing to join m e in starting a new spectroscopy laboratory at the N ational Reseach C ouncil in O ttaw a. T o my great delight he accepted and in the course of his 33 years w ith N .R .C . m ade a tow ering co n trib u tio n to the S pec troscopy L aboratory as well as to the N ational R esearch C ouncil of C anada and C anadian science generally. H e rose quickly th ro u g h the ranks and was Principal R esearch Officer by 1956. In 1969 w hen the directorship of the D ivision of Physics becam e vacant a special com m ittee chose him for this position. H is first job was to re-unify the D ivision of P ure Physics and the D ivision of A pplied Physics w hich had been separated for several years. He easily accom plished this and m any o ther tasks. At the same tim e he continued his active involvem ent in the work of the spectroscopy group. B ut after four years the problem s of b u reau c racy w hich had been increasing all the tim e wore him dow n and he decided to resign from the position of D irecto r and to retu rn to full-tim e research. T h e rem aining eight years of his life D ouglas spent on w hat he enjoyed most: original research in his chosen field and helping others in the laboratory w ith th eir research.
D ouglas and his wife had th ree children: N ancy Phyllis, B.A., a teacher in O ttaw a; D onald Jam es, B.Sc., P h .D ., a physical chem ist now w orking at Sciex L td in T o ro n to , and A ndrew A lexander, B.Sc., a chem ist w orking in a laboratory of the D ep artm en t of C ustom s and Excise in O ttaw a.
In M arch 1979 Alex D ouglas's m any friends were shocked to hear that he had had a serious operation w hich indicated cancer of the lower abdom en. H e recovered sufficiently to retu rn to the laboratory b u t it was clear to him and his friends th at his days were n u m bered. H e kept w orking, in te rru p te d every m o n th by th e necessary treatm en ts. H is friends w ere anxious to acknow ledge in som e way the great co n trib u tio n he had m ade to o u r laboratory and to m olecular spectroscopy before it was too late, b u t w ith o u t m aking it too obvious th a t we w ere all aw are of the seriousness of the situation. T h e C o llo q u iu m on M olecular S pectroscopy in h o n o u r of Alex D ouglas, held in Ju n e 1980, proved to be a great success. D ouglas was greatly m oved th a t so m any friends and colleagues from all over the w orld cam e to h o n o u r him . A t th e b an q u et D ouglas was p resented w ith a b o u n d volum e of w ritten trib u tes and rem iniscences by those atten d in g as well as by those friends w ho w ere unable to atten d . In response to this gift and to several speeches Alex D ouglas gave a very m oving address. F o rtu n ately it was a period w hen he was relatively well. H e retired officially at th e end of 1980 b u t co n tin u ed to com e to the laboratory as often as the state of his health p erm itted . 
(a) Development o f new techniques
R ight from the beginn in g of his scientific career D ouglas show ed th at he was a very skilful exp erim en ter. U sing 'strin g and sealing w ax' he was always able to set up a rough ex p erim en t to test some idea in a s u r prisingly short tim e. B ut he was also able to develop precise techniques for the study and m easu rem en t of m olecular quantities.
T h e first new techn iq u e th at D ouglas developed (together w ith D . H. R ank) was a m ethod of d eterm in in g small depolarization factors of strongly polarized R am an lines. H ere the effect of convergence of the in cident light is rath er troublesom e b u t D ouglas found th at the ratio of the intensity of the parallel co m p o n en t of the scattered light w hen the in cident light is polarized along the d irection of observation to th at o btained w hen the incident light is polarized p erp en d icu lar to the d irection of observation gives a result th at is largely in d ep en d en t of the convergence of the incident light provided th a t the degree of polarization is sm all. In this way D ouglas and Rank m easured a depolarization factor p n for the vt vibration of CC14 as low as 0.013, m uch low er than the then accepted value, i.e. 0.045. T h eo ry requires it to be 0 for the sym m etrical isotopes.
T h e first spectroscopic in stru m en t built in 1949 for the new laboratory in O ttaw a was a 21 ft (6 m) grating spectrograph constructed in m uch the same way as sim ilar in stru m en ts b uilt in my laboratories at the U n iv er sity of Saskatchew an and at the Y erkes O bservatory b u t w ith several im provem ents introduced by D ouglas. T h e next in stru m en t th at we needed was a high resolution infrared spectrom eter. T h is was b uilt in our shop entirely according to D o u g las's design. T h is in stru m en t, w hich had m any novel features, was our stan d ard in stru m en t in the infrared for the next 25 years. At an early stage the problem of w avelength standards for this in stru m en t came up and D ouglas decided to use interference fringes from w hite light in higher o rd er from the same grating. W hile this m ethod had been discussed by others D ouglas (16) was the first to carry it through to actual use. A good deal of use of this system was m ade in subsequent years until it was recently superseded by a high resolution F ourier T ran sfo rm S pectrom eter.
A fter the 21 ft. spectrograph and the infrared spectrom eter as well as a 3 m vacuum spectrograph were w orking well D ouglas tu rn ed his a t tention to the construction of two 10 m grating spectrographs, one in air and one in vacuum for w ork w ith the highest possible resolution. T h e 10 m spectrograph was the largest in stru m en t of this kind thus far attem pted. F or the detailed design he had the invaluable su p p o rt and help of the late J. G. P otter. T h e prinicipal feature was the su p p o rt of the plate holder, slit, and grating on solid concrete piers while the large vacuum tank was 'floating', i.e. was not connected w ith the piers except by flexible bellows. T h e plate holder was introduced th ro u g h locks in such a way th at the vacuum in the m ain tank was never broken in the process. T h e 10 m vacuum spectrograph was so successful th at it was copied from our b lu e-p rin ts by at least two o ther spectroscopy labora tories. In our laboratory the spectrograph after 20 years is still in continuous use and often there is a w aiting list of spectroscopists who w ant to use it.
Several auxiliary m ethods were devised by D ouglas to make the 10 m in stru m en t even m ore useful. F o r exam ple, a m ethod of o rder separation by m eans of a fore-grating and an arrangem ent for differential pum p in g to make it possible to study corrosive gases in the region below 1200 A (120nm ) w here w indow s are not available.
T w o other innovations am ong the m any introduced by D ouglas may be m entioned: the afterglow technique (49) for the study of free radical spectra in em ission and absorption, and a technique to study the Zeem an effect in m olecular absorption spectra. D ouglas (30) solved the problem of producing a sufficiently strong and extended m agnetic field by discharging a 1 200pF condenser at 3000 V thro u g h a single layer coil w hich surro u n d ed the absorption tube. T h is allowed the study of even fairly weak absorption spectra, especially sin g let-trip let transitions. am ong them , and table 2 the hetero n u clear ones. In each case the p articu la r feature on w hich D ouglas m ade a co n trib u tio n is described in the second colum n of the tables. As already m entioned, D o u g las's very first paper, p art of his M .A . thesis, dealt w ith a new m olecule w hich had not been previously observed eith er spectroscopically or otherw ise, the B 2 m olecule. A very clear sp ectru m was observed and analysed so th at m olecular constants of this m olecule are now know n. Very little s u b sequent w ork on this m olecule has been done. O th er diatom ic m olecules first observed by D ouglas are S i2> C H + , S iH + , BN , N F , P F , P F + and C N + . T h e ions am ong this list had previously been observed in the mass sp ectrom eter b u t no spectra of these ions had been obtained.
In addition D ouglas o btained m any new spectra of know n m olecules, thereby increasing substantially o u r know ledge of the electronic stru ctu re and the m olecular constants of these m olecules. Such m olecules are N 2 + , 0 2, F 2, P 2, BH , N H + , O H , H F , P H , HC1, B F and C N . F o r N 2 + D ouglas (14, 17) obtained for the first tim e in the laboratory the M einel b ands w hich previously had been seen only u n d er low resolution in the sp ectru m of the aurora; for F 2 from a new em ission sp ectru m in the vacuum ultraviolet D ouglas (66) derived all the vibrational levels in the g round state and a precise and reliable value for the dissociation energy w hich had been in d o u b t for a long tim e; F o r O H D ouglas (62) observed the first R ydberg tran sitio n at 1221 A w hich was later observed in in terstellar absorption and used to estim ate the colum n density in th e £ O phiuchi clo u d .2 Finally, D o u g las's study of a n u m b er of know n spectra under high resolution and in greater detail than available before has led to the solution of m any spectroscopic problem s connected w ith them and to the determ ination of m uch im proved m olecular constants. Such m olecules are N 2, 0 2 + , M g 2, C l2, A r2, C H , N H , SiH , T iN , N O + and SnS. O f particular im portance was D ouglas's work (58, 65, 67) on van der W aals m olecules such as M g 2 and A r2 as well as on the vibrational levels near the dissociation lim it in C l2 w hich led to im p o rtan t confirm ations of the theory of long-range forces and to greatly im proved values for the dissociation energies of these m olecules. T ab le 3 presents a list of polyatom ic m olecules w hose spectra were studied by D ouglas. P erhaps the m ost im p o rtan t of these was the C 3 m olecule. T h e spectrum of this m olecule, the 24050 group, was first observed in com ets b u t its carrier rem ained a puzzle until D ouglas (13, 21) by high resolution studies of several isotopic species showed con clusively that it was due to triatom ic carbon (C 3), a m olecule th at at the A n o th er very im p o rtan t c o n trib u tio n was the study of the near ultraviolet ab so rp tio n sp ectru m of N 0 2 w hich has p resen ted , and is still p resenting, great difficulties. H e was the first, to g eth er w ith H u b e r (45), to find one p articu la r progression of ab so rp tio n b ands w hich helped to establish the n atu re of the g round state and at least one of the low -lying excited states. T h e first rotational analysis of th e u ltraviolet sp ectru m of N H 3 was done by D ouglas and H ollas (35) and established the planarity of N H 3 in all excited states. In addition, in this stu d y for the first tim e the Zeem an sp littings in E states of sym m etric top m olecules w ere observed (42). T h e study of the Zeem an effect was also very im p o rtan t for the u n d erstan d in g of the ab sorption sp ectru m of C S 2 (44) for w hich, in addition, D ouglas carried out the rotational analysis of the far ultraviolet system (43).
(c) Interpretation of molecular spectra D o u g las's work on the spectra of individual m olecules gave him m any o p p o rtu n itie s to m ake co n trib u tio n s to general problem s in m olecular spectroscopy, problem s w hose solution w ould illum inate and advance the field. Som e of these co n trib u tio n s have already been m entioned: his determ ination of the eq uilibrium values of the rotational constants of H C N and N 20 leading to reliable values for the eq u ilib riu m in ternuclear distances (re) unaffected by the effects of zero-point vibration. Follow ing D ouglas's work, m any eq uilibrium stru ctu res of polyatom ic m olecules, both linear and nonlinear ones, have been determ ined. As D ouglas realized, care m ust be taken of the possibility of p ertu rb atio n th at m ight lead to apparent a values w hich differ from the 'tru e ' values. D o u g las's first study of the Zeem an effect in the electronic spectra of polyatom ic m olecules, nam ely of C S 2, N H 3, S 0 2, has not been followed up as yet even though in D ouglas's hands it led to recognition of the trip let n ature of the first excited states of C S 2 and S 0 2 and for C S 2 greatly aided in establishing the exact n atu re of the transition, nam ely the B 2 com ponent of a 3A 2 state. It seems certain th at fu rth er Zeem an studies w ould lead to im p o rtan t advances. D ouglas spent m uch effort on the study of potential functions. H is discussion of the predissociation of N H 3 b ro u g h t out all the difficulties in such problem s in polyatom ic m olecules. On the other hand in the study of the long-range potential function of diatom ic system s he was on m uch firm er ground. H e presented his view of the subject in a beautiful lecture at the Laval U niversity m eeting on van der W aals m olecules (his last lecture outside O ttaw a) in S eptem ber 1979, i.e. after the beginning of his term inal illness). F or the C l2 m olecules D ouglas and H oy (65) obtained from the study of the resonance fluorescence in the vacuum ultraviolet very accurate values for the vibrational and rotational energy levels of the ground state right up to the dissociation lim it. In this way it was possible to make a detailed com parison w ith the energy values derived from the theoretical long-range potential function including bo th a -C 6/r 6 and -C 8/r8term . N eedless to say, this com parison also led to a precise value for the dissociation energy of the C l2 m olecule. W hile C l2 is a very stable m olecule and only the long-range tail of the potential functions shows van der W aals behaviour there are two o th er m olecules, M g 2 and A r2 studied by D ouglas and his associates (58, 67), w hich are bound in the g round state entirely by van der W aals forces. H ere again it was possible to obtain from the spectrum the positions of all the vibrational and rotational levels in the ground electronic state. F o r A r2 the agreem ent w ith ab initio calculations and w ith derivations from bulk properties of the gas is m ost satisfactory. F or M g 2 such calculations still rem ain to be done. A ccording to Scoles (in his con trib u tio n to the volum e of tributes) D ouglas's results on M g 2 will be a second critical test for any accurate theory on interm olecular forces (the first test being his results on A r2).
A nother im p o rtan t phase of D ouglas's work was the study of R ydberg states, especially of diatom ic molecules. It m ight appear that the higher R ydberg states (i.e. states w ith high prinicipal q u an tu m num ber) should be easily recognizable and analysable in the vacuum ultraviolet ab sorption spectrum of a m olecule. W hile this is indeed tru e for a few cases observed in the early dev elo p m en t of the subject, e.g. the R y d b erg series of N 2 of H opfield, W orley and Jenkins, in the m ajority of cases co m plications arise w hich w ere stu d ied and su m m arized by D ouglas (63). In his w ork on the vacuum u ltraviolet spectra of F 2, H F and C l2 he en co u n tered m any of the com plexities and tried to clarify them . Yet, m uch to his d isap p o in tm e n t, he was unable to obtain in these cases precise values for the R ydberg lim its and th u s for the ionization p o tentials. H e sum m arized the various causes of irreg u larities in R ydberg series as follows:
(1) S tro n g interactio n betw een R ydberg states of different n and / values. (2) E xchange interactio n s betw een R ydberg and core electrons. O ne of D o u g las's m ost im p o rtan t co n trib u tio n s to the u n d erstan d in g of polyatom ic m olecules was his explanation of the anom alous lifetim es, an effect know n in the literatu re as the D ouglas effect (48). T h is effect consists of the observation of a breakdow n of the sim ple relationship betw een the absorptio n coefficient of a tran sitio n and the lifetim e of the u p p er state. T h e first case of this type was observed for N 0 2 w here the fluorescence lifetim e in the visible region is found to be longer by a factor 100 than derived from the observed abso rp tio n coefficient. S u b seq u en tly it was found in m any o th er m olecules, of w hich S 0 2 and C 6H 6 were studied by D ouglas. T h e m ain cause of these anom alously long lifetim es according to D ouglas is the presence of p ertu rb a tio n s either by long-lived vibrational levels of the g ro u n d state or by o ther long-lived electronic states, e.g. trip let states if the tran sitio n considered is singlet. It is clear th at the D ouglas effect has a very strong bearing on the in terp retatio n of internal conversion and intersystem crossing. Indeed it was by d is cussions of these latter phenom ena in o u r laboratory th at D ouglas was led to his interp retatio n of the anom alous lifetim es. W hen the density of levels of the p ertu rb in g state (either of the gro u n d state or the lowest trip let state) is large the lifetim es becom e very long and effectively there is a radiationless transition to th e gro u n d state or the trip let state. L astly we m ust consider one of D ouglas's strong interests: the application of m olecular spectroscopy to astrophysical problem s. His contributions to this subject started w ith his im p o rtan t share (5, 6), as a young M .A ., in the identification of C H + as the carrier of the then unidentified sharp interstellar lines. It continued (13, 21) w ith his identification of C 3 as the carrier of the 4050 group first observed in com ets, and the rep ro d u ctio n in the laboratory and su b seq u en t analysis of the M einel bands of N 2+ first observed in the sp ectru m of the aurora (14, 17). O th er co n trib u tio n s were a prediction of the interstellar radio lines of C H on the basis of laboratory m easurem ents (46), the discovery and analysis of a spectrum of S iH + later observed in the solar spectrum (56), the discovery of a vacuum ultraviolet absorption band of O H (62) later found in interstellar absorption and th e precise m easurem ent of the N O + spectrum for the purpose of p redicting the radiofrequency spec tru m (64).
T h e problem of the diffuse interstellar lines had puzzled D ouglas alm ost from the beginning and m any discussions of this subject took place in the sem inars or at tea-tim e in o u r laboratory w hen D o u g las's critical m ind helped very m uch to clarify the situation. Finally in 1977 he published in N ature (69) the result of his tho u g h ts on the subject, and indeed his last talk in our general colloquium in D ecem ber 1980 was on this subject. H is suggested solution of the problem was stim ulated by the discovery in O ttaw a of long chain cyano-acetylenes in interstellar clo u d s.3 T riato m ic carbon (w hich D ouglas discovered) has a strong absorption band near 4050 A. It is reasonable to assum e th at C 4, C 5, . . . have sim ilar absorptions. F or C 4 this has been confirm ed by w ork on rare gas m atrices. F o r the higher m em bers of this series the g round state will have a high level density w hich may lead to line broadening of the absorption lines w ithout dissociation of the m olecule. T h ere is no far ultraviolet absorption of C 3 (and presum ably C 4, C 5, . ..) th at m ight lead to predissociation. T h is is clearly only a qualitative explanation of the diffuse lines b u t D ouglas in his last lecture gave m any su p p o rtin g argum ents. E xperim ental work of W dow iak4 on absorption spectra of products of a discharge in argon w ith a trace of C H 4 (0.5% ) deposited in a rare gas m atrix gives some su p p o rt to D o u g las's idea by show ing surprising coincidences of the observed features w ith the diffuse in te r stellar lines. W h eth er or not D ouglas had the right hunch, as he often did, only the future can tell.
So far in this discussion I have only dealt w ith D o u g las's own p u b lish e d w ork. In ad d itio n he m ade im p o rtan t co n trib u tio n s to alm ost all of the 700 papers th at have been p u b lish ed by o u r gro u p d u rin g the last 32 years. H e was always ready to help by advice and criticism . O ften his c o n trib u tio n was such th a t his nam e should have appeared as a co a u th o r b u t he always refused to be a co -au th o r unless he had done the m ajor share of the w ork.
A d m i n i s t r a t i o n a n d s c i e n c e p o l i c y
D u rin g m ost of his service w ith the N ational R esearch C ouncil of C anada D ouglas was in charge of the spectroscopy gro u p , first in the D ivision of P hysics, then the D ivision of P u re Physics, and finally in the H erzb erg In s titu te of A strophysics. T h is service as section head was in te rru p te d only by his service as D irecto r of th e (reco n stitu ted ) D ivision of Physics from 1968 to 1973. H is style as an ad m in istrato r was inform al. H e loathed b u reau cratic detail and d id n o t enjoy adm in istrativ e m eetings. H is personal relations w ith his staff w ere of the best and he h ardly ever had any difficulty in p ersu ad in g th em to do w hat in his always well fo unded opinion was best for th em and for the D ivision. H e did strongly believe in the princip le established by E. W . R. Steacie th a t m atu re scientific w orkers should never be told by ad m in istrato rs w hat to do in th e ir scientific w ork. P ostd o cto rate fellows who cam e to o u r g roup were given a w ide choice of pro b lem s on w hich to w ork and also w ith w hom to w ork. W ith his critical m ind he was often able to foresee difficulties th at m ig h t arise. D u rin g the sixties and seventies the relations betw een the C anadian governm ent and the scientific com m unity w ere dom inated (as in other countries) by discussions of science policy. It started in 1963 w ith the R eport of the G lassco C om m ission (a royal com m ission on governm ent organization chaired by an accountant, M r Glassco) w hich while ad m it ting that 'science in governm ent has, from some points of view, flourished as never befo re' came to the conclusion th at there is 'an evident breakdow n of the system as d esigned'. T h e Glassco R eport was followed in 1969 by the report of the O rganization for Econom ic C o-operation and D evelopm ent w hich, while praising the N ational Research C o u n cil's perform ance, also concluded th at it should be reorganized. 4 is based on a false concept of the n ature of scientific invention and discovery and th at its adoption w ould be disastrous to the quality of science in this co u n try .' H e strongly objected to the proposal by the Science C ouncil 'th at m ost new undertakings in Canadian science be organized as large, m ultidisciplinary, m issionoriented projects having as a goal the solution of some im p o rtan t econom ic or social problem . T hese program s are envisaged as the principal in stru m en t for the grow th and developm ent of C anadian science and techology.' D ouglas continued: 'T h e natural sciences do not discover, they do not invent, th at w hich society dem ands; they do not now and never have advanced according to social or econom ic needs. At any point in tim e scientists invent and discover those things w hich their own intellect and previous developm ents allow .' It is tem p tin g to quote m ore of D ouglas's opinions since they are as valid today as at the tim e they were expressed.
In spite of D o u g las's reluctance to travel and his tendency to m ake light of his ow n im p o rtan t c o n trib u tio n s his w ork was recognized by a n u m b e r of significant honours. H e was elected a Fellow of the Royal Society of C anada in 1956 and of the Royal Society of L o n d o n in 1970. H e was elected P resid en t of the C anadian A ssociation of P hysicists for the year 1975-76 and received th e ir M edal for A chievem ent in 1970. S hortly before his death th e Royal Society of C anada aw arded him the H en ry M arshall T o ry M edal. Since he was unable to travel to H alifax, the place of the 1981 A nnual M eeting, the m edal was presen ted to him at a special d in n er in O ttaw a, an arran g em en t th a t gave him and his friends great pleasure. L ast year, as already m en tio n ed , his collaborators at N .R .C . organized an in tern atio n al m eeting on m olecular spectroscopy in D o u g las's h o nour. It was atten d ed by m any of his fo rm er associates as well as friends in the m olecular spectroscopy fratern ity from all over the w orld and proved to be a great success. T h e high esteem and affection in w hich D ouglas was held by this internatio n al g ath erin g was very evident and gave him m uch pleasure.
P e r s o n a l i t y
Alex D ouglas was a very m odest, unassum ing, gentle and generous person. H is absolute honesty w ith o thers and w ith h im self m ade him a m ost valuable critic; he never offended those w hose w ork he criticized. It was not only by criticism th at he helped o thers in th eir w ork. H e gave u n stin tin g ly of his tim e and effort to help o thers in the laboratory and even m any outside our laboratory w ith th e ir problem s. T h e chances were th a t this help proved to be im p o rtan t for the success of the work. Y et it was rare indeed th at he let his nam e stand as one of the co -authors of the resulting publication. O ne of the beneficiaries of this attitu te, M . L. G in te r, w rote: '. . . unassum ing helpfulness and intense personal integrity undeniably w ere m ajor attrib u tes of A lex's character w hich he m a in tained to the e n d ' and an other, E. M iescher, said: 'H is share in the success of the N O project is tre m e n d o u s.' D ouglas told C. K. M oller upon the la tte r's request th at D ouglas be a co -au th o r of one of his papers: 'I have really not co n trib u ted very m uch and, if it com es th at far, it w ould be m ore righteous if the person w ho planted the apple tree from w hich the apple fell that inspired N ew ton had been h onoured as the founder of the theory of g rav ity . ' T h is brings us to D o u g las's sense of h u m o u r. F or m any years the spectroscopy group of N .R .C . was noted for its cam araderie and the liveliness of its social life. D ouglas on several occasions com posed little skits to poke fun at life in the laboratory. T h ey were enacted by m em bers of the laboratory at some of the parties in the D ouglases' hom e.
In introducing a new com er to o th er m em bers of the laboratory D ouglas always had a hum orous rem ark ready, m ore often than not at his own expense. I have already m entioned his article 'T h e S oothsayers' in Science Forum in w hich he expressed in a h um orous way his do u b ts about the im portance of Science Policy. In identifying the au th o r of the article the editor says 'D r D ouglas, d irecto r of . . . com poses fairy stories for children as well as scien tists.' D ouglas's h u m o u r also often came th ro u g h in the laboratory. R ichard Barrow w rote of him: '. . . as a supervisor he has a light touch and the suprem e quality of being around at the right tim e. I was once w ithin a h a ir's breadth of retarding the developm ent of spectroscopy by some m onths by setting fire to the slit end of the 10 m vacuum spectrograph at N .R .C . C haracteristically, Alex som ehow happened to be there to quench the flam es' and, Barrow continued, 'Love of good science, delight in experim ents, above all enthusiasm , th at is w hat I rem em ber, that, and the telling phrase " L e t's give it a w hirl!''. ' M any of those who w rote letters for the volum e of trib u tes m entioned earlier gave exam ples of the helpfulness and hospitality of Alex and Phyl D ouglas. T im e and again the D ouglases p u t up new com ers until suitable accom m odation was found and it was usually Alex D ouglas who had driven them around O ttaw a to find the accom m odation while Phyllis helped the wife and children to get started in the new environm ent.
In presenting his own w ork Alex D ouglas, w ith typical m odesty, alm ost always m ade it appear as th ough it were a m inor contrib u tio n . Because of his own m odesty he disliked pretence and pom posity. W hile he got along well w ith everyone he did som etim es indicate a dislike for overbearing people. But tow ards everyone he was m ost considerate and always fair.
D ouglas was a realist: he accepted and acknow ledged things as they were, not as he w ould have liked them to be. H e hardly ever fooled him self about a scientific or a personal problem . W hen in M arch 1979 cancer was established he accepted his illness w ithout flinching, w ith o u t com plaint, and kept on w orking. D ouglas did not have m any hobbies o ther than science. H e was not keen to travel like m any of his colleagues. It took some effort to persuade him to participate in a m eeting outside the A m erican continent. He visited India twice and by his personality and ability to help m ade a great im pression on In d ian spectroscopists. O ne sport he p u rsu ed w ith gusto was skiing, for w hich the O ttaw a w inters are especially suitable. In sum m er he enjoyed gardening, sw im m ing and boating.
H is overriding interest at all tim es was science in the w idest sense, physics, chem istry, astronom y. H e had, as expressed in the contrib u tio n of John Polanyi to the letter volum e, 'a dispassionate regard for scientific tru th com bined w ith a passionate devotion to the undertaking, and an unstinting generosity tow ards others who follow th at p a th '. Polanyi co ncluded, addressing Alex D ouglas, 'N o b o d y em bodies these ideals m ore clearly th an you, or m ore g racefu lly . ' Alex D ouglas will be rem em b ered by all his friends and colleagues for his w arm personality, his sincerity and in teg rity , his helpfulness and u n d e rsta n d in g and the critical sh arp n ess of his m in d , as well as for his basic co n trib u tio n s to th e field of m olecular spectroscopy. By his death th e scientific w orld has lost a d istin g u ish ed leader of his field. T h e frontispiece p h o to g rap h was taken by th e N ational R esearch C ouncil of C anada in 1967. 
